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' 75 yt^'A N, N '-y-t-7f^^V»-l, 

N, N'-^-t-^h^V*^*-^-!. 10-v7^frA N 
f N --^t-7h^^V»-l, l2-^7^FfrA N, N'- 
'y-t-T-h^y^^'^ 4 '-v7^y7x^rA N-t- 
T-h^y^V^yX^r/HK N _ t _/firy^V«-2-^ 
f^yX^r/-^ N - t -yf^y^v«-2-7x^^ 
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0 0 2 - 3 3 0 8 7 0 ^ ^- v : 22/ 

[0 0 3 6] 

y-;K i-^>^;v-2-^;W^/-;k 4-^;v-2-7x^h 

>H(ob^ ^y-A ^y-^ ^ 

4 _^;v*;v*';>, 1, 1, 
[2. 2. 2]*9 9**&&&fb*'*o 
[0 0 3 7] 

[0 0 3 8] 

T, fftKlilOlI^T, 3&fc#£L<tt5M»aT-C**o 
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0. ooiI*»*^*st yn^M^^ti^^>ato/^ 

[0 0 3 9] 

?^>AH'>io^D7n>^7^ 1, 3 -T^V^V^*^ 
t _y hari/^;V^-;l/^^-;V, 1, 3-7f7>^>y»/-t-7'fiK 

Tvtr>mv7°ne;K 7yif>lyn-7'fK 7yH°>ty t - 7'f 

m&M<DW>&WL^ 7^'J^I^10 0ill5WU, 5 011 

«JSLT, »4L<li3Om*«J0LT-C**o iO*^ mamiW»*J 

[0 0 4 0] 
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.KP3 4i {mmit^nm (jDft^no-No. 7 5.wno. 95 

(##tMM* (80 ») > i7f^EF301, IUEF303, |w]E F 3 5 2 
(Hn7"n^7 (*) m , jUfyryfiXF 17 1, RF17 3 (*B 
*>fV*fl#Ii (*) ») * 7H7-FFC4 3 0, IWIFC4 3 1 tffcSt* V 
. — (flj) m > 7tt«"-KAG7 10, t-7n>S-3 8 2, RSC- 

ioi, rase - i o 2, rase - i o 3, rase - 1 o 4, rasc-105, 
rasc-i o e (jaw* («0 90 W^ti^ 

[0 0 4 1] 

£*±. #J3t (A) l o olf^i:Mt-c, »ib<tt5 oiiWT-e^^c 

[0 0 4 2] 

, 3~5 0lt%> »t L<»±5~2 5**%****^ 
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^-vl 25/ 



0)2-^ Kn^>7'n tf* >fTJ^^ ; 3 -* Y * >flt* 
[0 0 4 3] 

-;^yxf;vx-f^7^f-h, ^ewy^a-^^^ 1 -^ 
, T'nlfvy^^-^/x^l/x-TK S»n-yf^ fcfTUfvm**" 

%L%> o 

[0 0 4 4] 
[0 0 4 5] 
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o 

lilt |gM&&Af. n-iH^li«^Wot, 00*. 

a^^o, vv^fl«u ^^^^n^a (JTF, Tpb 
^httKt-fiSW-t^o *«)*tw«ffl**t&ftlWlk^**- ^*- { ^ **** K 

rF i*^V-f- OW2 4 8 nm) . ArFx^I/-f- U« 1 9 

3nm) , F 2 ^^^- *~ <** 1 5 7 nm) * EUV ( ®*^ 
13nm f) eoKSttflU t^H^ftfi^ yv^Dhn>MI^ 

cut, tpebj kv^.) Mr**^* 1 *?*^- i?)PEB 

JPHMfefrtt, iWWIttt i o T 1 15 ^ ^\ 3 0- 
2 0 0°C. #4 L<i*5 0-1 7 

[0 0 4 61 

8 8 5 9 8-*^*fcH^**^* * } fc, ffI±«IH^t^ 
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*K Bt^O VvX -> : S:^^;i"^o 

[0 0 4 7] 




^CH 3 
CH 2 =C 

c-o 

o 




OH 




H S C 



(4-2) 



(4-3) 



ft** (4 - 1) 5 5. 0 0 g (5 0mo 1%) , ft-fiS* (4-2) 11. 7 
0g (lOmo 1%) . ft** (4-3) 3 3. 3 lg (4 0mo 1%) £2- 
W>2 0 0 gK*iU $M:7V^MV^f^4. 5 6g*«X 
Lfc#»»»»***U 100g«2-WvmU1 0 0 0ml On 
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-^>=l/2©fi^Sfi2 0 0 0 g^U tffflLfcfifeft**:**!-*- 

M4 0 0 g ro7'J-±»Uf> n»IU 5 CCtCTl 7WfH«»b 
, fife»*Ot^*ftfc (7 2 g> JR*7 2%) c ^I^IiMw^S 5 0 
0"C**K (4-1) > ft**> (4-2) . (4-3) ■■C*«*ta 

iUJjBWMfc. #**0«UIM£®^sP** 13 C NMRt«l/m 5 3. 
7 ! 1 1. 1 : 3 5. 2 (mo 1%) ofco i^E^fcT* 




(5-1) 



CH 2 =C^ 

c=o 

/ 

o 

H S C 

Ho---^tr^7^ OH . 

(5-2) (5-3> 





<ffrfr* (5 - 1) 5 4. 5 7 g (50mo 1%) > ft** (5-2) 12. 3 
9 g (1 Omo 1%) > 4fc£-% (5-3) 3 3. 0 4 g (4 Omo 1%) £2- 
r^>2 0 0 gK*#U $t,i:T7^^Vtf^^H. 5 2g£&A 
t^»#V#«m#U 100gO2-W>mU1 0 0 0ml <OH 

0t«L, *m^#L^±iem*#M^^T^«rffl^T4^^^ttT 

-Ayr/=i/2^Ml2 ooo g^u *ffflLfcefe»*toai , t 
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iI4 0 0 gi:t^7'J-±T«Uct, nglJU 5 OTCKTl 7ftlWft*L 
. fife»*©££H**ftfc (6 9 g> W6 9%) o :«l*#liMw#8 9 0 

OT^K ffrfrW (5-1) . (5-2) , it&m (5-3) "«S*L* 

JfcljjgU^Ha, &£^7lLiN£^^rW 13 C NMRTSI£L/£*&** 5 3. 

3-.10. 8:35. 9 (mo 1%) ©2»fiM*tNfcofc 0 £<*>2*&#*'7'* 

v;vm*fi^(A-2) fc-t&o 

[0 0 4 9] 
[ft 8] 




(6-1) (6-2) (6-3) 



-ffr&tt (6-1) 55. 38g (5 Omo 1 %) , (6-2) 11. 0 

8g (lOmo 1%) . 4fc#* (6-3) 33. 54g (4 0mo 1%) * 2 - 

Lfc#»#;«£^iU 100gO2-^/>^tAU:1 0 0 0ml OH 

m^«fi7K^-r^-^^^ 0 3 Ot^T^iPU 2-7 p n/NV-;v/n 
_ A ^V=1/2<7)M12 0 0 0 g^SAU tffflLfcefetfsfcfcnBU-*- 
£0 nSIJ$tt^efe^^2J^2-7'n^V-;l//n-^7 P ^>=l/2 0?I^ 
«4 0 0 gfcT*? 1 J-J:'t?tt*Lfctk ngBU 5 0ti:tl7i«t 
, afe»*Ol#»tHfc (6 5 g. JR3fS6 5%) o i«I^ttMw#8 2 0 
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o-e&*K flsfcflfc (6-D > tt^t/ (6-2) , tt&ta (6-3) -ci*3*u& 

6:11. 0 : 3 5. 4 (mo 1%) *>#*frfrT?*ofco £0*IHtT^ 

(A- 3) tt^o 

[0 0 5 0] 

JfcttW 1 
Mk9] 



,=c 

\ 

c=o 

/ 

0 A 


^,CH 3 
CH 2 =<^ 

c-o 

o 


CH 2 =C^ 

c=o 

/ 






.-to 








o 






(7-1) 


(7-2) 


(7-3) 



ft** (7 - 1) 2 3. 9 7 g (2 5mo 1%) > (7-2) 5 0. 5 

5 g (5 Omo 1 %) > Vt&m (7-3) 25. 49g (25mol%) h&2 
-7** y>2 0 0 g|:»»U Ii:7V^^V^»f^3. 9 7 g 
Ufe#JHW***«U 100gO2-^/>mU1 0 0 0ml OH 

0 °C inffk U *tt WWt L fc ±IBffMt * *T»* * ffi T 3 1* W * T 

ft. - t X «9 3 0 r^TtC^P t, 2 0 0 0 g^^" 

tffflbfcfifeft:***^-*"*- n9I$*tfce-fe»*t2K4 0 0 g 

ntrs-Mrxjv-tvffl*^** n ^'JU 5 0^ti7«FWft»L 

, fife»*©»*"***fc (74g, W4%), £^liMw#9 8 0 
Ot^i)> ft^tJ (7-1) > (7-2) , <t#» (7-3) t«S*t* 

i^EUf, #|^IL#fO^$^3c NMR-eaftlfctt*. 2 9. 
2I4 5- 2:2 5. 6 (m o 1 %) fcofco 
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T ^i;;W^m^"# (A- 4) tn o 
[0 0 5 1] 

&$k£M (B) 

(B-i) : f^x^vx^^^A • yf7;vtn-n-^>^^*^- 
h 

aamfw«ai (c) 

(c-i) : hiji^y-^r^v 

ttffl) (D) 

(D- 1) : */n tfv^^ 1 ; n-^^y^f^-T^T-bf - > 
(D- 2) : y 

(i) ifi : 

A r F«i:-Cl^^^ 0 * J^-Mi WW 7 8 0*WbD- 

ACOARC2 9 ((Brewer Science)ttl) RfcEMftLfc^; 3 
->«7^- (ARC 2 9) fcfcv^ 4MU£*ttft*. a^Lh^^^^-h^ 

mmo. 3 -n>SArFx^y7l/-f-l» 
(HPfto. 5 5) fcffivs ^^/^->^Ul^t^o £2fc 

K.X^-*^*-> (1L1S) ********* 
ifcU £0«****J6JK*:bfco 
(2) IMttl : 
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(3) i®Jt2 : 

AOARC29 ( (Brewer Sc ience) tt«) iWtfcy'^ 
-y?^- (ARC 2 9) *fflv>, iiM£±t::*t: 0 >^-H- 

flUffO. 3 4^m«Vy^^»:, ^3y»ArFx4r'>vV-f-»^f 
(HP»0. 5 5) *fflv>, ^7s9*9-V (6%/^7>-^^fffl) 
^U**Lfeo ^ *2i:*t*fr^PEBttf4o^, 2. 3 8 
M o /o(Df . b9 ^^;vT>- : e«=-^AtiKn^i/F7lcv«^«t «9> 2 5°C-C6 0U> 

RglfeU *«fcU *E»LT, ^I^Vv^h^-^W^o 

, ^^n^-citao. 2 0^mO3^n*-^-> (1H1 S) 

ItSO. 16 j umOt'fX|:4iJ:n»*l (7^^7V.-4 0nm) 

(4) W2 : 

* a y * * h * ~ ~ * * * mmt h 

(5) i&mm»: 

t fc* y h 7" V - h Jl-C^ 2 ^ t fc*fr*> HI P B fctTfc o X3&$C L £ 
RffO. 3 4 /t mO^HaiWT, «ftl9 3nmi:W!R*flEH 

(6) PEBttMtfftt: 



z^m. 2 «> p eb^ + 2 r*5 * tr- 2 tasfl:s*fc*fr«>* 

[0 0 5 2] 
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A-2 
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A-3 


.. 


- 


100 


- 


A-4 
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B-1 


2 


2 


2 


2 


C-1 


0.30 


0.30 


0.30 


0.30 


D-1 


j 600 


600 


600 


450 


1 D-2 








150 



[0 0 5 3] 
[*2] 











4 


5 


6 


2 


Hl¥ (/im) 


0.34 


0.34 


0.34 


0.34 




ARC29 


ARC29 


ARG29 


ARC29 


PB 


100 


100 


100 


130 


EM (») 


90 


90 


90 


90 


PEB 

;^J£ (°c) 


100 


100 


100 


130 




90 | 90 I 90 


90 


jgigspi (%) 


70 


69 


70 


69 


Jglt 1 (J/m 2 ) 


243 


253 


248 


292 


!lJ£2(J/m 2 ) 


452 


472 


460 


522 




0.14 


0.14 


0.14 


0.15 


S*a2(<im) 


0.15 


0.15 


0.16 


0.16 













[0 0 5 4] 
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